. If A is a commutative Banach algebra with identity, let A~l and exp(^4) denote the group of invertible elements of A and the subgroup consisting of the range of the exponential function. It is well known that exp(^4) is the connected component of the identity in A~l. The index group of A is the factor group ^4 _1 / ex P(^)-Arens [l] and Royden [5] have shown that this is isomorphic to the first Cech cohomology group, with integral coefficients, of the maximal ideal space of A. Our problem then, is to determine the index group of M(R), or more precisely, to determine for IIÇELM(R)- 1 the class of fx in M^R^/exp^MiR)).
We do not have a complete solution to this problem, but we shall report on results which significantly extend prior knowledge in this direction. Details will appear elsewhere in a paper investigating the cohomology of the maximal ideal space of a general measure algebra.
If juEMCR)-1 has the form/Z=X5 0 +J> withXGC, S 0 the point mass at zero, and v absolutely continuous, then it is well known that /x£exp(AT(jR)) if and only if the winding number about zero of the Fourier transform # of /x, is zero (ju is considered a function on the one-point compactification of R-i.e., on the circle). This is equally true if it is only assumed that PGCL 1^) ) 1 ' 2 -the intersection of all maximal ideals of M(R) containing ^(R). Thus, winding number provides an isomorphism between the index group of the algebra Côo+CL 1^) ) 1 ' 2 and the integers. If juGM(iî)" 1 is a discrete measure, then Bohr [2] proved that /z = 5 C * exp(p) for a unique real number c and some discrete measure v. The number c is called the mean motion of the almost periodic function #. The correspondence fx->c induces an isomorphism between the index group of the algebra of discrete measures and the group of reals.
Our main theorem extends Bohr's result. It says that the index of a discrete measure is not changed by the addition of a sufficiently singular continuous measure.
Let I )LC| denote the total variation of /x£ M(R). If each convolution power |/x| w (nàO) is purely singular, then we shall say that jut is permanently singular. Unfortunately, the class of permanently singular measures does not seem to be closed under either addition or multiplication. Every measure in M(R) has a decomposition of the form Let 2ft be a commutative semisimple convolution measure algebra with a normalized identity. Then 5 has an identity and its space of nontrivial continuous semicharacters, S, is a semigroup under pointwise multiplication. If S is given the Gelfand or weak topology induced by 2ft, then it can be identified with the maximal ideal space of 2ft. With this topology S is a compact semitopological semigroup (i.e., multiplication is only separately continuous). If multiplication in S were jointly continuous, then the structure theory of compact topological semigroups (cf. [4] ) would make the cohomology of Ê very computable. Unfortunately, this is not the case. However, results of [7] allow us to circumvent this difficulty and obtain the results described below. LEMMA 1. Let 2ft be a semisimple commutative convolution measure algebra with normalized identity 8. Let 2ft satisfy the following two conditions:
(1) there is M G 2ft such that every vCEWlis absolutely continuous with respect to /x; (2) if an L-subalgebra 21 of 2ft is isomorphic to a group algebra L X (G), then 5ft contains the identity ô.
